The aim of this paper is to explain principles of object oriented modeling in the scope of modeling dynamic social networks. As such, the approach of object oriented modeling is advocated within the field of organizational research that focuses on networks.
Introduction
Social networks play an i m p o r t a n t role in explaining social p h e n o m e n a . A social n e t w o r k consists of a set of units a n d the relationships a m o n g them. T h e units are usually called the actors and c a n b e persons, groups of persons, organizations, nations, and so forth. T h e relationships a m o n g the units vary from friendship to advice-seeking, from k i n s h i p to influence, a n d from c o m m u n i c a t i o n to m e m b e r s h i p , to m e n t i o n only a few. As such, the n e t w o r k structures m a y s u m m a r i z e political, economic, behavioral, and social systems of any kind and thereby represent for e x a m p l e personal networks, informal a n d formal networks within organizations, or interorganizational networks. T h e y are studied in a b r o a d variety of applications, some of t h e m to be found in Holland a n d L e i n h a r d t (1979), K n o k e a n d Kuklinski (1982) , W e l l m a n and B e r k o w i t z (1988), and Weesie and Flap (1990) . W a s s e r m a n and G a l a s k i e w i c z (1994) and N o h r i a a n d Eccles (1992) provide an overview of applications of n e t w o r k analysis in organization studies.
ZEGGELINK, VAN OOSTEN AND STOKMAN All elements of a social network (units, relationships, and the network itself) have specific properties and yet are highly interdependent. In the research field of social networks, on the whole, the 'pattern' or 'structure' of relationships among the units is analyzed. Subsequently, it is used to solely describe features of the total network or to explain behavior of the units in the network and as a consequence explain social phenomena. Today, social network analysis is a well established approach with a variety of applications that makes use of a broad range of theoretical foundations and methodological techniques that stimulate developments in each other's direction. Theoretical basics can be found in Berkowitz (1982) , Burt (1982), and Scott (1991) . Methodological principles are given in Freeman et al. (1989) , Harary et al. (1965), and Wasserman and Faust (1994) .
Within the scope of this paper we focus only on so-called total or whole networks.1 Concepts, tools, and measures have been developed to define and calculate a variety of interesting aspects of social networks. In general these characterizations concern structure or composition. Structure refers to the agglomeration of relationships in the network and thereby mainly describes what happens between pairs of individuals. The composition of a network describes the overall picture of (constant or time-varying) actor characteristics, such as age and gender for individuals, and size and type of business for organizations as actors. When the pattern of relationships, structure, is studied, a number of different structural parameters is available. Frequently, the parameters are used to describe the network structure per se (Sprenger and Stokman 1989). More complex studies employ the structural properties as relevant factors in explaining behavior of the units that belong to the network. Then, differences and similarities in the positions (or roles) of individuals in the network are used to explain differences and correspondences of the behavior, well-being or functional ability of these individuals. So-called structurally equivalent individuals for example, are individuals that have the same relations with the same others. They are generally assumed to behave or to be influenced in the same way. Positions in a network may also indicate special capacities for coordination in the social system (managers within an organization usually have typical relations with specific others, and thereby a managerial function). Other structural features, for instance relational properties like subgroup membership, are also used in the explanation of individual behavior or attribute values. Subgroups with many internal relations are frequently used to indicate homogeneous attitude groups with strong internal influence mechanisms. Other types of research focus on the effects of network structure on outcomes at a more global level, such as the diffusion of information or diseases, and the outcomes of decision making processes.
As shown above, in most studies the network is assumed to be given, not varying, and the effect of structure on the individual is the focal point of investigation. Research has seldom been conducted on processes in the opposite direction, i.e. the evolution of network structure as a result of individual behavior. The main aim of the present paper is to show how object-oriented modeling of social networks can give a new impetus to social network analysis by focusing on these kinds of dynamic processes.
An overview of the present main analytic perspectives in social network analysis will first be given in Section 2. In Section 3 we argue that social networks play a double role in micro-macro transformations. The network as the macro level constrains the behavior of the units at the micro level, but is also the result of these individual actions. In order
